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and ultramaf 1c rocks and Intruded by granitic rocks (Chapman and others, 1971) 
(plate 1).

The three clastic units consist of: a Jurassic-Cretaceous shale, 
graywacke and quartz He unit (KJs); a Jurassic-Cretaceous conglomerate, 
graywacke, and shale unit (KJc); and a Devonian conglomerate, graywacke, and 
shale unit (Del) (plate 1). An unconformity separates the Jurassic-Cretaceous 
flysch unit (KJc) from the Devonian clastic sequence (Del) (Allegro. 1984).

The carbonate chert unit (OOd) consists chiefly of dolomite, limestone, 
s1!1c1f1ed carbonate rocks, and chert of Ordovldan to Devonian age.

The serpentlnltes form an eastward- to northeastward-trending complex 
belt of outcrops which extends approximately 100 miles from the western edge 
of the Uvengood (1* x 3*) quadrangle to the edge of the Yukon Flats and are 
parallel to the T1nt1na fault system in the Circle (1* x 3*) quadrangle.

The serpentlnlte belt Includes mafic and ultramaflc dike rocks, tectonic 
Inclusions derived from Intrusive and volcanic, sedimentary, and metamorphlc 
rocks and rodlnglte. The Inclusions show various degrees of alteration.

The mafic and ultramaflc rocks, which parallel the serpentlnlte belt, 
Include dlorlte, metadlorlte, diabase, gabbro, basalt, metabasalt, greenstone, 
and pyroxenlte. Both the serpentlnlte and the mafic and ultramaflc units are 
of pre-upper Devonian age (Chapman and others, 1971).

In Tertiary time. Intrusions ranging 1n composition from monzonlte, 
quartz-monzonlte, quartz d1or1te-granod1or1te, and granite, were emplaced Into 
these rocks.

Structure

The structure of most of the bedrock units 1n the mining district areas 
1s complex and characterized by Intense folding and structural Imbrication. 
Because the contact between the serpentlnlte, mafic, ultramaflc, and other 
rocks cannot be seen, 1t 1s not known 1f the Igneous rocks were Intruded or 
technically emp laced 1n the layered sequences (Weber and others, 19B5). The 
serpentlnltes are believed to have been emplaced originally as subhorlzontal 
sheets associated with regional thrust faults and their present outcrop 
pattern reflects subsequent upward dragging along high-angle reverse faults 
(Foster, 1968). The Paleozoic clastic, serpentlnlte, mafic, and ultramaflc 
units exhibit a possible structural contact (reverse or thrust faults) with 
the carbonate-chert unit to the north 1n the Tolovana mining district area 
(Allegro. 1984).

There are Impure, talc-rich contact zones 1n the mafic rocks 1n the 
Tolovana district, but the fact that serpentlnlte and mafic Igneous clasts are 
found 1n the Devonian conglomerate unit near Us contact with the mafic rocks 
suggests that the serpentlnlte complex was 1n place before deposition of the 
Devonian unit (Foster, 1966).

Bundtzen (1983) states: 'The dlorlte, gabbro, and greenstone appear to 
represent a hypabyssal suite characterized by Initial multiple Intrusions 
and subsequent tectonic dismemberment. The serpentlnlzed ultramaflc 
rocks generally are more strongly foliated and may be fractionates of the 
gabbro-dlorlte or of separate parentage.'

The Tertiary granitic rocks occur chiefly as small discordant Intrusions 
and are surrounded by zones of resistant nornfels rocks.



Sapling and analytical procedure

Miners, In both Mining districts, provided samples of gold and associated 
heavy Minerals froM their sluice concentrates. A total of 59 eMlsslon 
spectrograpMc analyses using a technique described by Hosier (197S) were Mde 
on gold from 5 placer sites and 1 lode site. The elements determined and 
their lower UMlts of determination are listed In table 1. Spectrographlc 
results were obtained by visual comparison of spectra derived from the sample 
against spectra obtained from standards made from pure oxides, graphite, and 
99.999 percent metallic gold. Pure AlgO? was added to the standards and 
samples as a cod 1 still at 1on agent. Standard concentrations are geometrically 
spaced over an order of magnitude of concentration as follows: 100, 50, 20, 
10, and so forth. Samples whose concentrations are estimated to fall between 
those values are assigned values of 70, 30, 15, and so forth. Standard 
concentrations are based on a 5-mg gold sample weight. Because of the nature 
of native gold, It Is often difficult to weigh exactly 5-mg samples and 1n 
many Instances there was less than 5 mg of gold available for analysis. 
Therefore, the reported concentration values are corrected to reflect a 5-mg 
sample weight by the following formula:

reported concentrations value * determined value x
sample weight

The trace-element content of native gold varies greatly from grain to 
grain, as well as from deposit to deposit, which creates a problem In 
determining the precision of the analytical technique. However, studies using 
artificial melts have shown that the variance of the analytical method was 
smaller than the natural variance of trace elements In native gold (Hosier, 
1975).

Analytical results

The analytical results for lode and placer gold (table 2) are given In 
weight percent and are presented by localities. The USGS assigned sample 
number 1s given 1n sample column; letters Indicate separate splits of the 
samples. When sufficient gold was available from a particular site, multiple 
analyses were made. For this study, fineness Is defined as:

Au
fineness «      x 1,000. 

Au + Ag

The gold content was determined by difference, that 1s:

Au* - 100- (Ag* + X*).



TABLE 1. Lower Halts of determination for the spectrograpMc analysis of
gold based on a 5-og

Eleaent Lower determination Halt

Percent

Silver (Ag) 
Copper (Cu)
Zinc (Zn)
Gal 11m Ga)
Lead (Pb
Arsenic As)
Anttony (Sb)
Catalan (Cd) 
Blswth (81)
IndluM (In)
Mercury (Hg)
Tellurlm (Te)
Nickel (H1)
Cobalt (Co)
Tin (Sn)
Molybdemm (Mo)
GerunliM (Ge)
Platlnua (Pt)
Palladlm (Pd)
Barlu* (Ba)
Strontlw (Sr) 
Zlrconlm (Zr)
Vtnadlua (V) 
Chroilu* (Cr)
YttHm (Y)
Lanthanm (La)
Scandlu* (Sc)
Nloblw (Mb)
Boron (B)
Tantalw (Ta)
Berylllm (Be)
Tungsten (U)
Manganese (Mn)
Iron (Fe)
Magneslm (Mg)
Calclm (Ca)
T1tan1u* (T1)
Silicon (SI)

0.001 
.0005
.005
.0002
.0002
.005
.002
.0002 
.0002
.0005
.002
.005
.0005
.0005
.0005
.0005
.0005
.001
.0002
.0005
.01 
.0005
.001 
.001
.0005
.002
.0005
.001
.0005
.005
.0001
.005
.0001
.001
.0005
.001
.001
.0002



where XX 1$ the sim of elements other than gold tnd silver. If an element wts 
not detected, two dishes (~) tre entered In the ttble 1n place of an 
analytical value. The actual weight 1n allllgraas of the gold sample analyzed 
Is given under Au-SU. Because the sample weight often varies fron the 5-ag 
weight designed for the method and because these are computer-generated data, 
 any of the results listed In these tables carry nonsignificant digits to the 
right of the significant digits* The analysts did not determine these values 
to the accuracy suggested by the extra numbers as shown 1n table 1.

Discussion

The greatest laounts of platlnua. with concentrations ranging froa 
45-73%, were found In gold simples lined froa alluvium along Aay Creek In the 
Tolovana district (1, plate 1). These particular saaples were hand-picked 
froa gold concentrates because their steel-grey appearance suggested the 
possibility of platlnua. The analyses show that soae of the hand-picked 
grains are grains of platlnua.

At the other localities, platlnua was not suspected prior to analysis. 
At soae or aaybe all of the other localities, platlnua aay be alloyed with 
gold, or may occur as discrete grains that were not recognized prior to 
analysis. P1at1n1ferous placer gold Is known froa several localities 1n 
Alaska (Mertle. 1969. p. 90) where no free platlnua aetals are known to occur.

Palladium occurs with platlnua 1n aost saaples (table 2) and soae of the 
other platlnua group aetals (Irldlua. osalua, ruthenlua. rhodlua) aay also 
occur with platlnua but were not present In sufficient aaount to be deterained 
by the ealsslon spectrograpMc analyses. All six of the platlnua aetals 
should be present as native alloys of platlnua aetals (Mertle. 1969. p. 5) but 
1n highly variable aaounts.

Other eleaents that are likely to be enriched to soae extent In saaples 
that contain platlnua are copper. Iron, nickel, and soaetlaes cobalt and 
chroalua. These eleaents are not necessarily Indicator eleaents for platlnua. 
but they aay suggest an origin 1n aaflc or ultraaaflc rocks that are 
platlnlferous.

Conclusions

Platlnua was Identified In native gold saaples froa four placer sites 1n 
the Tolovana alnlng district (1-4. plate 1) and one placer site In the Raapart 
alnlng district (5. plate 1). Platlnua was Identified In the gold saaples 
froa the one lode gold site In the Tolovana alnlng district (A. plate 1). 
Platlnua 1s difficult to prospect for. but Us value and econlalc and 
strategic Importance justify exploration efforts. Native platlnua can be 
easily overlooked 1n panning for gold because 1t aay occur 1n tiny grains that 
can be panned away or are not easily Identified as gold. Moreover, platlnua 
grains are par Magnetic and My be reaoved by magnets that will reaove 
magnetite froa black sand concentrates. Gold refiners coaaonly do not pay for 
or Identify platinum 1n gold concentrates, but aay regard 1t as seigniorage. 
The discovery of lode deposits 1s even more difficult than Identifying 
platinum in alluvial deposits. The market value of platinum Is usually 
somewhat greater than that of gold, and the platinum group eleaents have great 
scientific, Industrial, and strategic Importance.



The Identification of platinum In the gold samples described 1n this 
report 1s   positive Indication that resources of the pUtlnui metals group 
may exist In the two trets. Although the Mount of platinum Indicated by the 
analytical data 1s small, Inquiry should be directed towards Its source. Host 
platlmM deposits are related to maf 1c and ultramaflc rocks (Mertle. 1969, 
p. 16). The belt of mafic and ultramaflc rocks that lies north of the Beaver 
Creek fault may be worth studying 1n detail. Platinum analyses are difficult 
and expensive but geochemlcal sampling for copper and nickel sulfldes 1n 
addition to gold and silver aay suggest areas 1n the belt of maf 1c and 
ultramaflc rock where analyses for the pi at 1mm metals are justified.
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